thyronine-uptake test are shown to be caused by a large and variable proportion of radioiodide in the dialysate from a mixture of radioactive triiodothyronine and serum. 
Additional Keyph rases

Methods
Samples of reagent T3 and of diluent and recipient streams taken from the dialyzer outlets during the sampling of a euthyroid pool serum in a routine run were separated into their iodine-containing components on a 32 X 1 cm column of Sephadex G-25 medium (Pharmacia Fine Chemicals, Inc., Piscataway, N.J.) equilibrated with a 15 mmol/liter solution of sodium hydroxide (5). All samples were adjusted to pH 10 by adding a 1 mol/liter solution of sodium hydroxide, and known volumes were applied with a precision syringe to the bottom of the column, through a fine polythene tube. The tube was then connected to a peristaltic pump and the column was eluted at the rate of 0.8 mI/mm with sodium hydroxide, Iodide,% of recovered activity 3.7 43 Total sample used in each case a0.1 ml of reagent T3 diluted to 1.0 ml with 15 mmol/1 NaOH.
3.0 ml of recipient stream from modified procedure. '1.0 ml of diluent stream from modified procedure.
The effluent from the column was passed through a fine glass coil resting in the well of a scintillation counter connected to a rate meter and recorder, which permitted us to locate three peaks of 'I radioactivity.
With this system, protein-bound T3 (always less than 5% of the total activity because most of the T3 dissociates at the high pH) was separated well and iodide was adequately separated from free T3. The effluents corresponding to the protein-bound T3 (when present) and free T3 were collected in the same volumetric flask (as only the total quantity of T3 was needed); that corresponding to iodide was collected in a separate flask. The radioactivity in 2-ml aliquots of both effluents and of a dilution of the solution applied to the column was measured in a well counter. In no case were fewer than 8000 counts accumulated. The results are shown in Table 1 
The flow rate was reduced from about 7 ml/min in the routine procedure to 1.8 ml/min, the dilutions of both T3 and serum being unchanged.
None of these modifications, when used with the usual T3 test, had the slightest effect in distinguishing sera of euthyroid patients from those of hypothyroid or thyrotoxic patients. A typical routine tracing is reproduced (3). The D value was compared for a given pair of sera in the routine procedure and for the same pair in the modified system.
Results and Discussion
Tables 1 and 2 demonstrate clearly that dialysates from both the routine and modified systems contain at least 40% '251-iodide. Table 1 refers to results obtained with T3 prepared about two days before the experiment and stored in the cold room. Table 2 refers to a fresh sample of T3 separated into its different iodide-containing species and also used in the modified system, all within 5 h, so that possible de-iodination of the T3 was minimized.
2.6
The material balance that may be calculated from the results in Table 2 for the recipient and diluent streams shows that the iodide in both streams is 4.1% of the total activity in both streams,2 in good agreement with the measured 3.7% in the reagent T3.
The semiquantitative measurements of the iodide contents of fresh T3 and recipient streams from the routine procedure, based on chromatogram peak areas, agreed reasonably with the more precise measurements shown in the tables. Fresh T3 had 3 to 4% iodide, and routine-system recipient streams had 50 to 67% iodide.
In retrospect, the large increase in the proportion of iodide in the dialysate over that in the diluent stream or in the reagent is easily understood; little of the T3 in the diluent stream is in the free, dialyzable form; this does not apply to iodide. Other data, not reported here, have shown that, in the modified procedure, about three times as much iodide dialyzes as free T3, thus enhancing the ratio iodide/T3 still further. 
and,
If the iodide content of the euthyroid dialysate increases to 0.67, the highest value I observed, the new measured value of D is given by
That is to say, the upper limit of normal is now really 1.06 although the result would be judged to be well within normal limits. Admittedly, this calculation probably overestimates the magnitude of the changes because some variation in iodide content must have occurred while the system was being developed.
However, it is fairly obvious that the upper and lower limits of normal will be uncertain by as much as 3%, a large fraction of the normal range. I conclude that the changes observed in the iodide content of the dialysate fully account for the variations in diagnostic efficiency of the automated T3-uptake test.
Two points call for further comment.
The material balance that may be calculated for the diluent and recipient streams in Table 1 shows that the  original reagent  T3 must have contained  about  12% iodide, whereas  Table 2 shows 3.7% for fresh T3. Why such a large increase should occur in two days at 0#{176} to 4#{176}C is not known, although decomposition by bacteria is possible. This possibility has been invoked to explain anomalies in results obtained with a T3-uptake kit (6). Another possibility is decomposition by ultraviolet light while the reagent stands on the bench. The second point is that the supplier's figures for iodide content of the T3 vary considerably, from less than 1% up to 3% (Radiochemical Centre, Amersham, England; private communication). I have never found fresh T3 to have an iodide content of less than 3%. Gimlette (7), using a different chromatographic system, found 3.2 to 6.2% for T3 from the same source. Therefore, it is obvious that variations in iodide content of the dialysate are inevitable.
These considerations have led me to abandon the automated T3 test in our laboratory. It seems unlikely that the method will be reinstated because it is inferior to the latest kits ("Thyopac-3," Radiochemical Centre) on several counts: it involves more technician time, and is more cumbersome and expensive. Improvement of the automated method would require complete removal of iodide from the T3 and re-establishment of a normal range. The only practicable time to remove the iodide would seem to be immediately before use.
For such a purpose, the column chromatographic procedure outlined above would be too tedious.
Possibly iodide could be removed conveniently by pumping the T3 through a small column of silver chloride; this has not been tried. 
